Identification by RNA-based arbitrarily primed PCR of the involvement of cytochrome c oxidase in the development of resistance to methotrexate.
RNA-based arbitrarily primed PCR (RAP-PCR) was used to identify sequences in CHO K1 cells that were differentially expressed upon methotrexate incubation during the development of resistance to this drug. Ten different RAP products were isolated, cloned and sequenced. Among these, we identified one sequence that showed 84% identity with the nucleotide sequence of rat cytochrome c oxidase subunit II, and 90% identity with the amino acid sequence of this protein. This RAP fragment was up-regulated in a dose- and time-dependent manner. The overexpression of cytochrome c oxidase subunit II mRNA as a result of methotrexate incubation was corroborated by quantitative RT-PCR and Northern blot analysis. Incubation of cells with sodium azide, a specific cytochrome c oxidase inhibitor, decreased the number of resistant colonies after methotrexate treatment. Thus, overexpression of cytochrome c oxidase is involved in the development of resistance to methotrexate. These results suggest that sodium azide may be used as a modulator in chemotherapy with methotrexate.